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AflSIRACT //' i" 

It i^ estimated that approximately 15M of the schooii 
i the uaited States M^^^ading problems, while only #bDut 
II of sjl^dants in japan have si3^ ajtfficulties, A joint study was 
QondUGl^d by Msearche^s in the two countries to identify possible 
causesj'^or this differenc Subjects were 61 Japanase kindergarten 
aitude^^s an uyban School and 57 American kindergirten students 
£r€m/|oti ^ocioacdnomic backgrounds, Ihe students vara admlQistared 
<1) ^a7cQgnitive prb^ ca^pacity test, (2) a ^letier/hiragana 

knoifiadge. teat^ C3> a letter discrimination concepts test, and (Uj a 
nufflbar concepts and principles teet«' The results shoved that the 
Japanese students scored, higher than the Smericans on all four 
aeasuras-p Iha findings support the position that the incidence of 
reading aifficulties in the United States may be attributajsle to a 
failure tg provide adequate instructions # 7he findings suggest that 
adequate instructions, perhaps in the form. of a model ^of teaching , 
may ia one way of reducing rGading difficulties in the United States* 
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Differences in the Rates of Reading' Problems in the United States 
• and Japan.- A Search for Causes/ 

; Eighth.^orld Congress on Read^g 

Children in the United States appf^ently have more reading 



problems than children in Japan. G|ison and Levin (6) estimated 



that at least 15 percent of .the cji4ldren in the United States 
have reading problems. Makita ^7) reported the incidence of 
reading difficulties to be'ablut 0.58 percent of the school popu- 
lotion of Japan. A joint ^rftudy was conducted by researchers iii 
Japan and thfe United States tp identify possible causes for tije 
differences in the reported incidences of reading difficulties. 
The finding^ will, described in this paper. 

THtte are several po88|:ble sources of reading problems 
Among the causes of "dy^lefi^" listed by yerng n '^12) are neurolo- 



\ Sicar ijipairmen maturational lag of the cerefera^: 
; hj^tedltary factors. RobecW.and Wilson <9) .attribute reading 
V P^lemsvto : (a) slowness in mentai functlohing , <b) emotlortai 
,j*upisec Instability, (c) impoverished language background, ariti 
(d) speci|iG skill d'eflelts in such areas as auditory ''aiacrihsi- 
.nation, ^visual differentiation, .word analysis . and sequencing 1 . 
Furukawa and Sunshine (4) found that there was subs tanttfl;l » 
cotkelatipri between c ogni t lye prbc ee sing cap^ (CPCj (^) and ^ 

. cpmprehension (5. =^ * 43) and CPC. and vocabulary *(r ^ . 50) on the 
Iowa. Test of^aasig Skills. They also found a substantial corrff- 
latlibn" (r .51) between Furukawa's letter discrimination conr 
cfipts test and CPG. Samuels (U) stated' that. the "adequacy of 
instructions" may be a oaus« of reading problems, , One of his 
concerns appeared to be^ thb sequencing of the steps In learning 
to read,- -from simple /to complex as In GagnS's (5) classes of 
beh^i'or. . ^ ' 
" / ■ Sakamoto (10) said, that beginning reading probably does not 
■ pbse a problem in Jap|n because : (a) hlragans , the Jfapanese 
' syllabary, is easy to" l-earn since there is a sound-symbol corres- 
pondence- (b) parental concern, especially the mother ' s , Is" 
shown over tirfe development of ■reading by the "'children ; and (c). 
publications for preschool children are numerous and of excellent 
quality. Sakamoto's inferences are supported by Maklta (7), at 
least on the^ point of symbol differences favoring the r Japanese 
script. Muraishi <8) appeared to disagree on the Influence that 
^parents have on the children: but t^ferredv instead, that children' 
may acquire letters themselves because of a social environment 
^that encoiirages such learning. He did ^ay , however , ^ that; language 
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.development!^ education. 

:;• While the analysts of the possible sources of reading • 
problems and reasons for the eross-cu'ltrual differences in tKe 
incidence of reading problems suggested mariy possible research 
areas, tl^ls study selected the following questlobs for investl- 
: ■. gation.- ' ' V. ; ''^^.\' • / ; y ^ ■ • 

' . ^^^f ^^^f^®*"- ^ **^^f®^ence in CPC test scores? . 

(2y " Is' there a difference in the rates at which American 
/and Japanese students master letter/hiragana koowledge'lto be ^ 
..■ referred /to jointly hereafter as letters)? 

,<3) Is there a difference in readiness to learn letters 'as 
. measured by Fiirukawa's test of letter-discrimination concepts? 
i ^® there a differencfe In the knowledge of number con- 

cepts and principles as measured by Furukawa ' s number .concepts 
and prlrtciples test? 
.'Since differences are to be expected based on the available 
data, a fifth question was asked Cmi the difference in letter 
knowledge be eliminated by "adequate Instructions"? "Adequate 
Vi^s truce ions" in the present study meant the application of a 
QPC model of teaching, and studying. v ' . 

^ Before examining these questions, it was necessary *to recog- 
Plze and compejisate for several -cultrua^ distinctions betwewi 
the two countries. For example, there are 26 Itetters In the 
Engllsb alphabet, but there are 46 basic symbols In the Japanese 
syllabary. This problem was resolved by randomly selecting 26 
Japanese hir-agana for "inclusion on a test of "letter taiowledge." 
Also, /the syllabary, unlike the alphabet, has a virtually complete 
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' & . ' . ■ ' ; 
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symbol-sound iqrresppndenee- -the "name" cnf a letter is the smhe 
as the sound i'a.g; , Is /the shott a sound as In and 

is alio named 'k) / Despite these dlfferencea/ being able to dis- 
criminate between one hlragana mid. another requires the same 
^ kind of knowledge (e.g. of ^'straight lipes," "curved lines," 
and other such concepts) as does recognizing letters of the 
English ^IphaDet, ' • \ » ^ 

A sedohd cultural distinction lies the school terms ^of * 
.the two countries* The Japanese school year begins in April, ; 
whereas the American school year begins in September. There- 
forB, there wai a possiDllity of biasing the study by either 
chronological age or amoimt of prior formal teaching at the time^ 
of^ testing. To xedhi?^ this" possibility , the children in the 

United States ^ere tested In October (one month after the begin- 

■' >j ■ p 

Ing of school) and again in May, The Japanese c^hlldren were 
only tested in May (one month afp^r their kindergarten year ^ 
began), Ragarclless of this procedure, the time^in^schbol factor 
waa not equivalent. To explain, Japanese parents can opt to 
Vplaca their children in kindergarten for one- to three-^year terms 
'During these y^ars the children are exposed to a mirrlculum ' 
which covers six areas >ji health, society, nature, language, music 
and arts and crafts, J 

A third cultural, fac tot. involves the pictures uaed in the 
.CP,C test (Ca be ^described in detail later). For example, a 
football is a commphly available obj/ect in the United States but 
hot in Japan, Therefiorev, the CFG tests were modified slightly 
to consist of similar but conmon l^ems for childrep ofiieach 
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^riikawa. and Ms ijolieagu^s Q) Jeouhd that it was possiWe 
xease reading (deeodlnt) skill| by as much as 100 percent 
W^Tlrst graders. They, used a CPC&del of teaching and sCudy= 
ir^ cofislfr^-lng o^three basic eleme As. First, children were^^ 
«sked CO. learn unics of inforraatioiifc ehat did not 

tfpceeed their CPC, as measured by F^lukawa and Sunshine's test . 

\ Secdnd, Che units , of infortnacfc were organized in « , 
pyramidal format 'which' considered ti sequential' and hierarchical 
oVganizaAon of reading materials M the CPC level of the chll- ' 
dren. Third, based on the pyramidal structure of knowledge, a 
.higher brAer concept or principle jilthe pyramid was used as a 
heading to tie together all lower^o Jer facts, concepts . and 
principles in quantities that did exceed the children's CPC. 
Td illustrate the use qf this inode]|;|i teaching>etterfe' of the 



^tter features and how-to 



alphabet, ./children are first taught 
^combine them into letters the are combined into words, 

and the words are combined -into a "science ("The quick brown 



jumps over my lazy dog.!'^.' m l^hlng letter features 
letters. nomork than three are taul^at any one time since 



this is Che average CPC of kind6rgart||, and first grade children, 
: Subjects ' . ^|||- , . '* ^, \\ 



The seleccion tof subjects was baS on an atteapt^ 



to mag 



the differences that may exist betweefipie children of the t Jo 
countries, Therefpre. the 61 Japanese-^tfndergarten chilHren 
were Chosen from a city because, their k^ledge of hlrag^ia Ik 
reported^ to be higher when compared to <^dren from other get- 
,grapKic areas (10)'. In contrast, '^he 57i||eriean children were 

All ■ 
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ail from a low socioecononilic group J^reported rnedian family in- 
come iwas $3,150 iri 19176) . " The Amierifc^n Hindergarten childre^ 
ware in four separate classes: TWo classes (Group A) were 



-—^B^4--iM-iM^^^o£^Xi^ year than tha^ of the crth^ 

*/ . *. I? . 

two clasees (Group B) and thi Japanese children . 
. Tests ' , ^ ^. , - / % " ' ^ ' ' . , 

The kindergarten children *m A Were only given a 

CPC test and a letter knowledge^st. Group B and the Japknese 
children wfere giv^ letter discrimination 

concepts letter knfawledge^ atid number concepts and prii^ciples, 
A bible f deeerip^tlon of eacH^ test followo. 

(1) The cognitive processing capacity test, was referred 

to in the original paper by Furukawa and Sunshine (A) as a visual 
short-term mamor^test. ,It i^as subsequently^ renamed because of 
the ppsslbility that it is a measure of levels of processing 
and because of the unsettled nature ^of the dual^s toragei memory 
cheory. This test consisted of/25 pictures on 35 vm slides pre- 
sented by timed devices. Firstj a set of five pictures was shown 
at the^ rate bf 2 seconds each, mnd the child was asked to name 
the objects seen (e . g . , sockss • lamp , etc.),- This was a practice 
set to detenriine whether the cftild understood the instructions. 
Next, a set of 10 pictures was shown, and recall was tested. 
This* process was repeated with a secdnd sj^t/of 10 pictures; Che 
average recall on both sets became a child's CPC scor^, ' 

(2) Furukawa'a letter knowledge test was composed oC 26 
lower case ' letters . The Japanese version developed by Sakamoto 
consisted pf 26 randomly selected hiragan^. The "letters were 
presented In groups of three since the average CTC* of the kin- - 
dergarten Children in t|\«' United States appeared to be about 



■ •^"-tbree (4). , ' " 

■ .(35."^ "13}^® letter dl^^^^ 

■, ^Furukawft^cortslsled of 2p^^ chiidren 

■ : ', ^^^^ asked to seUct, for example, a circle fir om among a citcle. 
• ' a square, and a triangle (a group of three Items). The concepts 
\ J tested were those that tea;chers in Japan or\^the Itoited States 

might normally usie in desctibing letters. 

(4) Furukawf's number cbncepts an'd principles test con- 
; ■ slsted of concepts <e . g . . -more , " "lisfi , " and numbers) and prin- 
ciplea of additiori and subtraction/^ 
' Results - [ 

The results for the Amar 
the Japanese childreri are shown ^i^ The data will 1 be 



^Insert i 



considered in the order in 



able 1 about here 



which the tes'ts were described earli^er, 



The CPC test scores showed that the American children', as a 
'Whole, scored significantly! lower, F <!. US) = 8.29, £< .Ol.- 
, Chan the Japanese children. p The differences for Group B were ' 
. 'slightly greater at the timi^ of entry anto kindergarten than, at 
.. ; the time of completion (l.e;;, October versus May). 

, On letter knowledge, the Japanese children tested in May,, 
were superior to the American children' in Group B tested In Octo- 
. . * ber, F (1. 94) - 85.32, £ ^ .001. The differenee was not signi- 
ficant, howe'^r, when the children were both compared on the May ' 
test - after the American children In Group B were taught during'- 
the interval between tests by teachers using the CPC model of 
rn?r>- Reaching (3). A comparison was aljo maMe with the letter know- 
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' ' lejdge of the 'Childreil in Group A (compoiieci of childrerf who 
.were, in kindergarten in May of an, earlier school year) . The 

" > Japanese dhildren were also .superior In letter' knowledge to' 

4he American children Irl ^Aip AV. F (1, ll3) 18. 30, £ < , 001: 
The^differenqe between t^^^^ro AmericOTT-gTOtEpw^ Group 

B was also ^gnlf leant, -F fl 113) ^ 9.82, £ < . 001. 

mm ' _ _ ^ ^ ' . 

The letter discrimination ^ concepts test showed si'gnlfi- 

' cant tiifferencBS, F <1, 94) -'83.01, £ < .001, in favor of the 
Japaneae children, over Group B chiidren when the latter i?ere 
tested In October^ut not In Ma]^. , 
. / N Flnaily- the nuniber concept^ arid principles test comparls 
were all significant at the ,001 level and favored the Japanese 
children. ' ' ^ 

^ To. establish the degr,ee of relationship between tests, a 
dumber of correlations were calculated. First of all, it should 
be noted that none of the regresslpn analyses were significant 
^for the tests conducted In Japan , For the kindergarteners In 
Group A, there was one significant correlation, r (29) ^/C'sS, £ 

< ,01, between the letter discrimination concepts test and letter 
knowledge test , * Th^re were several significant correlation co- 

.efficients for the Group B children. ^ 

• . ■■ ' ' * ' 

• (1) Letter discriminacion concepts^nd letcer knowle'dge 
tests for October : r (27)' = . 52 , £ < .01. 

(2) CPC and letter know^dge tests for May: r (27) = .36, 
£ < .05. * . 

(3) CPC and number concepts and principles tests for May: 

' ,r (27) =^ .41, £ < .05. . . 

1 , ' • ■ ... 

Discussion and conclusions 

ERJC ,., 9 - — * 



Differences 9 

The results tended to shed some needed light on cross- 
cultural diflerences in the incidence of reading dlf f icuitles ; 

The mean scores of^ the CPC teat all favored the Japanese chilr 

' ^ . . , ^ . . _ . ■ |- — _ ■ \ ' ' - ' ' ' :■ = - 

dren, fewever, the mean of Group A, unlike the means of Group 
B, did not differ significantly from those 'of the Japanese 
children. As ^for the ^advantag^ of the Japanese children, the 
CPC scores, as, well as the other test scores, did not correlate 
significantly with any of the others.' This lack of a signl- 
f leant correlation Indicates that the Japanese children were 
all learning equally well despite the CPC and other variations. 
When the Group B children's test scores were subjected to 
regression analyses, the correlation between CPC and letter 
Knowledge while not significant in October was significant In 
M^y. Nevertheless, the coefficient was a low one (r =.36). 
This relationship may be, indicative of an Influence. that CPC . 
has on learning. Furukawa (1, 2) has found ample evidence that 
this is true, with higher coefficients being found when the learn- 
Ing tasks were or greater ''difficulty" (I.e., greater in number)^ 
Precisely how .this effect Is exerted and how It can be ej.iminated 
needs further study. ./ ' . ' 

In the final analysis, Che differences between the CPC scores 
of the children in the ^two countries need to be interpreted very 
conservatively. The reasons for this caveat include the small 
sample, the fact that the tests differed somewhat in content and\ 
were administered 1^ different persons, and the finding that 
differences were minute despite the effort to magnify the differ-^ 
ences through choice of subjects. Finally, the letter knowledge 
test, which showed no significant difference indicates that the 
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effect orcPC. if afly, need not be a handicap; ; « - ' 
• With regard to the second question, 'if the American chil- 
.dren are .not taught properly. th^LJlndtng^ show that Affer- \ 
■ences are found in the rate at which letter^ are mastered. • 
The magnitude^of iuch a difference at the initial stage of read- 
- ing can be exacerbated as the years go. by. Fdr example . the - 
Group A children were found at the end of first grade to be'able 
to read only 40 percent of the vocabulary selected randomly 
from their readers in compariaon to 80 percent for a group of 
first graders #ho werp taught by the CPC model in kindergarten 
and in^lrst grade (3)» *V *. 

The answer to the third question on differences in readiness 
to learn letters' as measured by the letter discirimlnation con- 
cepts test, is also affirmative at the beginning of the yerf but 
riot at the end of May. As expected, the correlation between ' 
letter discrimination concept test scores and letter' knowledge " 
test s'cores decreased _from October to May! The substantial ' 
correlations suggest that the letter discrimination teat may * 
merit further consideration by reading specialists as a diagnos- 
tic' and remedial tool. Apparently, .the knowledge of such concepts 
as "stralghD," "right." arid "left"^,is related to the acquisition 
of letter knowledge. ' » 

The Japanese' children were superior to the American -children 
on ^Che number concepts' and principles test. If the findings In 
the area ofrietter knowledge can be generallEed to numbers .' then 
there may be a failure in teaching arithmetic in the Unit ed'^X 
States, at least at the school where this study^took place. 
Although the children in-©r^p B did improve during the school 
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year, they did not ateain the Ifevel of the Japanesl chlidren 
. , A further stiidy' should -she, conducted to collect e,yJdence on the 
Viability of thfiL CPC model in teaohlng arithnjet^&M"* " 

\ The" answer to the fifth and final question, on. elimlnatlfig 
letter kndwleage differences through ''a . • 

seems to be , a poaitive one . . . The findings appear to indlcatf that 
. the CPC model of tfeachlng may 'provide the -type ' of. instruction^^ 
that can assure American children of success In reading. 

A difference in letter knowledge was found at the beginning 
of the kindergarten yfear and In May for the AJfier leap chlidren In, 
Group A who were not taught by use of a CPC model. of teachl,ng. 

The^onclusion, suggested by the evidence presented here 
and elsewhere, tends to Mpport • Samuels ' * (nX. position- that the - 
s incidence of reading diff iculties in the United State.s may be 
attributable to a failure to provide "adequate instructions." 
The data may also prqvlde some support . for Sakamoto's (10) 
position that hlragani is easy to learp, Japanese parents are 

concerned ov% the development of reading by their children and 

' ■ ' J- ■ ■ ■ ■ • ' '' ' / 

Japanese pubrications for preschool childfeh" are both numerous 

and of excellent quality.^ \Taken In toto . nevertheless,, the 

evidence seems Co suggest that "adequate Ins truotions," perhaps 

in the fopm of a model of teaching, may be one way of reducing 

readirfg di-f f Iculties in the United States, A closer scrutiny 

of American teachl'tig practices in arithmetic is also suggested. 
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Table 1. Test Means and Standard Deviations 



Type of Test 



Children Tested 



United State s 
Group A (May) 



Group "B (Oct) 



Group B -(May) 



Japa n (May) 



3 . 77* 
. 75** 

3.21 
. 76 

3. 41 
.85 

4.16 

1 23 



Letter Letter Number Concepts 

CPC Knowledge Discrimination and Principles 



22. 12 

5. 64 
16.11 

7.69 
24 . 59 

2 . 90 
25':49 

1 56 



14 . 03 
3.01 

17 61 
2. 25 

18 .40 
1 6/ 



14.43 
3. 33 

1 / . 21 
2 . 54 

19.11 
1 az 



■"'mean score 

'• s LaaJai. d de v i a l i <^ii 
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